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In  conducting  the  research  reported  here,  the  investigators 
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ABSTRACT 


The  agar-gel  precipitin-inhibition  technique  of  Ray  and  Kadull  can  be 
used  to  detect  plague  antibodies  in  human  and  animal  sera  after  a  series 
of  plague  vaccine  inoculations  or  after  exposure  to  Pasteurella  pestia. 

Determination  of  the  minimum  reacting  concentrations  of  the  plague 
antigen  and  antibody  reagents,  methods  for  combining  reagents,  and  length 
of  incubation  periods  are  diacussed. 


Previous  par; a  was  blank,  therefore  rat 


I.  TT»T?.roncTiCT 


aTbe  agar-gel  precipitin-inhibition  technique  of  Bey  and  Xaduil1  and 
Ray  has  been  applied  to  anthrax  antibody  and  C -reactive  protein  determini 
nation*,  respectively,  in  animal  and  human  serum  specimen*-.  This  test  is 
simply  performed,  has  a  high  degree  of  sensitivity,  and  va#  reproducible 
even  when  employed  by  several  techniciani  who  were  unfamiliar  with  the 
method. 

This  teat  procedure  fcaa  been  modified  to  assay  antibodies  for 
Pasteurella  gestis  accurately  in  vaccinated  and  Infected  human  and 
animal  subject!. 


-  II.  MATERIALS  ASP  METHODS 


A.  PREPARATION  OP  AGAR  DIPYUSION  TEST  PLATSS  AND  ItzamtK  UUW 

Tha  medium  test  plates  and  agar  diffusion  reading  lamp  were  prepared 
as  described  by  Ray  and  Kadull. 


B.  PASTETREUA  PESTIS  TEST  ANTIGEN 

The  antigen  used  in  this  proposed  serological  test  waa  obtained  from 
outdated  whole-cell  formalin-killed  plague  vaccine  lota  C  1016,  G  0990, 

E  4649,  E  9868,  E  9333,  and  3  9135  prepared' at  Cutter  Laboratories. 

C. "  P^STEPrSUA  PESTIS  TEST  ANTISERUM 

Three  rabbits  were  intracutaneously  Injected  in  tha  napa  of  the  neck 
with  0.5  ml  of  plague  Cutter  vaccine  at  two-day  interval*  for  six  con¬ 
secutive  injections.  After  two  such  courses  of  injections,  , a  mean  titer  - 
of  1:256  was  attained  when  the  sere  were  titered  by  this  recnemended  - 
technique. 


D.  BOX  TITRATION  OP  ANTIGEN  AND  ANTIBODY  SYSTEM 

A  box  titration  of  plague  antigen  versus  tha  plague  rabbit  antiserum 
was  performed  in  agar  diffusion  plates.  '  Pive  serial  twofold  dilutions  of 
the  antigen  (0.5  ml)  and  of  tha  antiaerum  (0,2.'mi)  were  prepared  in  • 
physiological  saline.  To  each  dilution  an  equivalent  volume  of  phyaio-  • 
logical  saline  was  added  to  give  a  final  dilutiui  range  of  1:2  to  1:32. 


The  antigen  dilution*  were  added  sequentially  and  in  duplicate  to  the 
tvo  outer  rcw*  of  well*  (cpproxiactely  0. 07-ml  volume  per  well)  *o  that 
one  row  exactly  duplicated  the  opposite  rev  ia  aortal  dilutions  of  antigen. 
This  va*  performed  in  five  alffertnt  egar  diffueion  plates,  one  for  each 
subsequent  antiserum  dilution.  / fter  incubation  of  the  plate*  filled  with 
antigen  dilution  for  6  hear*  at  37  C  in  an  atmosphere  approaching  100X 
humidity,  the  plate*  were  removed  from  the  incubator  and  the  water  in  the 
center  row  of  reservoirs  wa*  aspirated  with  a  pipette.  Then  the  center 
row  of  reservoirs  (approximately  0.025  ml  per  reservoir)  wa*  filled  with 
one  of  the  prepared  serum  dilutions;  one  place  wa*  used  for  each  dilution 
of  antiserum. 

These  places  were  observed  with  the  aid  of  the  reading  1 asp  after 
incubation  for  24  and  43  hours  at  23  to  23  C  in  polyethylene  bag's. 

The  end -point  determination  was  Chat  combination  of  the  highest  dilu¬ 
tion  of  antigen  and  antibody  that  produced  a  visible  line  of  precipitate 
lying  between  the  center  and  outer  rows  of  wells.  This  initial  titration 
is  essential  to  Che  establishment  of  maximum  sensitivity  and  consistent 
reproducibility  of  subsequent  tests  with  utlnwa  sera.  This  end -point  - 
reading  was  considered  to  represent  a  minings  reacting  dilution,  or  >EDa, 
of  antigen,  and  a  minimum  reacting  dilution,  or  M2D,,  of  antibody.  .  This 
is  illustrated  In  Table  l,  where  the  KXDa  of. antigen  waa  established  as  ' 
s  1:32  dilution,  and  the  K3D*  of  antibody  aa  a  1:8  dilution. 


TA3L2  1.  F1AGUE  AHTISZH  AGAE.-CEL  3 OS  TTTSATIOH^ 


Rabbit 
Antiserum - 
Dilution 

Antigen  Dilution 

1:2 

1:4 

1:8 

1:16 

■  1:32 

1:64 

1:1 

+ 

+ 

*r 

+ 

+ 

+ 

1:2 

'  + 

+ 

+ 

+ 

+ 

+ 

.1:4 

+ 

+ 

+ 

.+ 

±- 

1:8 

+ 

+ 

+ 

+ 

+ 

1:16 

+ 

± 

> 

- 

- 

1:32 

- 

- 

- 

• 

i * 

1:32;  K3U#  * 

1:3. 

SESUM  TrntATIOSS 


E. 

•  The  inhibition,  or  indirect,  method  was  used  in  titrating  unknown  serum 
specimens.  Serial  twofold  dilutions  of  0.2  ml  of  unknown  lerua  »er«  cade 
In  physiological  saline.  To  each  dilution,  0.2  al  of  a  twofold  concentra¬ 
tion  (1:16)  of  the  previously  box-titere*l  antigen  (1:32)  »a»  added;  the 
final  mixtures  thus  contained  an  antigen  K ECa  plus  unknown  serum,  dilutions 
ranging  from  1:2  to  1:32.  The  mixtures  were  hand-shaken  for  30  seconds 
and  Incubated  in  a  37  C  water  bath  for  %  hour  to  permit  antigen-antibody 
binding. 

Outer  rows  bf  wells  in  an  agar  diffusion  petti  dish  were  sequentially 
filled  in  duplicate  with  the  Incubated  antigen-antibody  tube  mixtures; 
thus,  each. well  in  one  outer  row  contained  Che  seme  mixture  aa  the  cor¬ 
responding  well  in  the  opposite  outer  row.  These  plates  were  then  placed 
In  aa  incubator  containing  a  tray  of  water  and  incubated  at  37  C  for  6 
hours.  The  water  condensate  was  removed  from  the  center  reservoirs  prior 
to  adding  the  1:3  dilution  GlR3a)  of  known  anti-pLague  rabbit  serum  ae 
determined  by  the  box  titration  (Table  1). 

The  end-point  titer  of  the  unknown  serum  was  determined  after  Incuba¬ 
tion  in  polyethylene  bags  at  23  to  28  C  for  43  hours,  with  a  preliminary 
reading  at  24  hours.  The  titer  was  established  as  that  dilation  of  the 
unknown  serum  that  completely  inhibited  the  formation  of  a' visible  line 
of  precipitate  (Figure  1). 

Conf.ols  consisted  of  dilations  of  the  antigen  in  physiological 
saline  and  combinations  of  the  predetermined  MXDa.  of  antigen  with  known 
negative  end  positive  eatl-plague  aera 


III.  RESULTS 


Teat  aensltlvlty  was  Initially  determined  on  sera  from  plague-vaccinated, 
'individuals  (Cutter  vaccine).'.  Kuneroue  agglutination,  taets  were  performed 
on  similar  serum  specimens  without  any  posieiva  .indication  of  plague  anti— 
bodies'  being  present. 

.  lire*  groups  or  ouratn  sera  ware  evaluated:  -  initial  vaccine  series-;/.  .  . 
group,  booster  vaccine  series  group,  and  sera  from  individuals  who  had  not 
-received  any  plague  vaccine...’  The  boost-r  vaccine  series  group  was  further-’- 
subdivided  into  a  group  containing  sera  from  individuals  of  oaxinsna  exposure . 
to  P.  nestis  and  c  group  with  minimum  exposure  to  this  microorganism 
:  (Table  2). 


71|ur«  1.  Stnm  TUrtelooa  Zodlrecc  Tichpi^. 

i. -  ■t&adv*  ScriMt  Hot*  uodol^tiftf  •  U»«*  of  vt*tblo 
proclpltar.o  boetmtoa  cpotor  *oU  uui*r  row*  of  well*, 
todtcaClng  «fe*«nce  of  binding  of  KfcO*. 

I.  fo*Ulv«  Series:  Hot*  okMiac*  </c  vt*lbl«  lioo  oi 
^nclpiUct  b*tw««a  ftr*c  mat  wcood  ml!a  m  cb« 
left  of  c*oe«r  mnd  outer  rwa#,  liuJlcoclog  co*rpl«c* 
biadlug  of  ^XDa;  cod  polar  1*  1:4  dilution  oi  *«ru*u 
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IASI Z  2.  ACA3-GCI.  5UTC3TDS  CCHPARISOS  07  SERA  'TLCM 
PUSUE -VACCINATED  {CCTTSO  LiwIVIE-UALS 


Vaccine 

Category 

Serum 

Source 

Tltor 

Direct  Hechod 
(Double  Diffusion) 

Inhibition 

None 

3.A. 

-b/ 

** 

V.It.3. 

- 

- 

H.H. 

- 

- 

A.L.A. 

• 

• 

T.B. 

• 

Initial  Series 

S.S.3. 

• 

- 

E.A.B. 

- 

booster  Series 
liiuixamsi/ 

I.L.S. 

... 

-  1:4 

-  -  • 

H.Lt 

-  .  *  - 

-1:8 

J.S.X. 

■,  P-H. 

-  -Jl:8  . 

J.7.X.- 

-  1:2 

D.S. 

-  ' 

'  - 

Kaxim»2.' 

G.P. 

a* 

1:8,  1:8 

H.J.S. 

-* 

12.16 

-  A  .A. 

- 

1:16 

D-M. 

- 

1:4,  1:2 

C.S. 

1:4,  1:2 

1:16 

H.T- 

1:8,  1:8 

.  1:32 

C.W. 

1:S 

1:16 

V.D.l. 

*  1:4  % 

-•  1:16  v 

W.S.D. 

- 

If  4 . 

F.D.X. 

•.  Is*/. 

1.8,  1:8. 

a.  Possible  exposure  to  or gnnisn  la  Laboratory. 

b.  Negative. 


Th*  direct  or  double  diffusion  wet  coshered  with  the  Inhibition  dlffn- 
slon  method  In  the  gul  pistes.  The  Letter  procedure  employed  tha  reagent* 
as  described  above;  the  direct  aethod  employed  serial  wofoLd  dilutions  of 
the  sera  la  the  outer  two  rows  of  reservoirs,  the  center  row  of  reservoirs' 
was  filitd  with  the  twofold  coocentrstiuo  of  the  plague  vaccina  antigen  . 

(2  HRS*)  or  the  1:16  diiutioo_  ■  .  . 
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The  ssasltivlty  of  tho  inhibition  technique  was  denonetrated  la  thn 
shove  results  when  cc-rp.vred  with  tho  doable  diffusion  nethod.  Subsequent 
assay  of  299  agglutinin-negative  sera  froa  plague-vaccinated  iiidivldvci* 
showid  that  1S3  vere  negative,  21  bid  Cttera  of  1:2,  24  had  titero  of  1:4, 
33  had  titars  of  1:5,  La  had  a  1:16  titer,  5  had  titers  of  1:32,  and  two 
had  a  1:64  titer. 

Three  rabbita  vere  Inoculated  vith  a  pool  of  four  lota* or  ?.  peatia 
outdated  vaccine  (Cuttur),  lota  E4649,  G  0990,  E9868,  and  G  1016.  Each 
rabbit  had  a  negative  prevtceiratien  titer  and  received  two  series  of 
six  C  5-nl  istrasaiacular  Injections  in  the  nape  of  the  neck  given  every 
otlter  day  for  a  total  of  12  injectiona.  Result*  of  till*  vaccine  aerie* 

In  rabbits  are  shown  in  Table  3. 


TABLE  3.  AGAR -GEL  PRECXPTTTE-Eb'HXBITiaiT  TITERS 
0*T  PLAGUE -VACCdATZD  (CUTTER)  -  2A* — "" 


Rabbit 


Serna  Saeple. 


; Titer 


1 


Prevaccinated 
9  day  a  after-  Series  1 
.13  days  after  Scries  2 


negativ 
-  1:32 
1:128 


2  Prcvaeciaated  - 

9  days  after  Series  1 
13  days  after  Series  .2 

3  Prevaccinated  - 

v9  ■  days.  after.-  Series -1. 
T■,  d*Ta. after  Series  2. 


negative 
1:3  . 
1:512 


negative 

1: 2  *’l.‘ 

-it 128 


/A  further  analysis  of  anti-plague  antibody  forsacios  was  Bade  in  four 
groups  of  five  rssnfceys  each,  -stitch  were  treated  in  the  follcvisg. Banner-. 
Groups  A  and  B- were  vaccinated  with  Cutter  Laboratories  plague,  vaccine  by 
0.5-al  intraauscular  injection' on  days  0,  7,  and  14.  .  On  day- 19  : s'  post- 
vaccination  serna  specimen  was  drawn  for  its  antibody  content;.^  Then  sll 
groups  (k;  B,  C,'and  B)  were  given  s  live  infective  dose  cf  P.:ucstis  ' 
intraperitoneally  on-day.  21  after  initial  vaccination..-  Grcmpa_C  and  D 
had  received  no-vaccine."' Groups  A  and' C  taonkeya  received  strepcosyein^ 

15  ®g  per  pound .  per  •  day  every-6  hours  for  7  ter  10  days, ! only  when  the 


II 


individual  monkey's  temperature  reached  105  c .  .  C-?up  3  end  0  cijakeya 
received  no  therapeutic  raginea;  Group  D  acted  as  the  control  group 
to  the  vaccinated,  vacelcatcd-thsrapy,  and  therapy  group*.  XII  groups 
had  a  negative  prorccciration  titer.-  - The  result*  ara  presented  in 
Table  4. 

Recently  an  alum-adaerbed  plague  vaccine  was  adaic latcred  to  14  . 
previously  iasminixed  individuals.  A  pre-booster  serum  van  taken  from  . 
each  individual  prior  to  the  injection  and  a  poac-booater  serum  was 
obtained  21  days  after  tks  inoculation.  Table  5  shows  the  anti-plague 
antibody  response  froa  a  booster  injection  of  plague  antigen. 

In 'the  above  results,  a  titer  increase  was  d coon aerated  in  vaccinated 
human  sera  and  in  vaccinated  and  infected  monkey  sera  ■niing  the  agar -gel  - 
precipitin-inhibition  serological  procedure  for  F.  yr stia.  Serial  serum  ■' 
sample#  from  a  laboratory-acquired  ease  of  pneumonic- plague  reported,  by  1. 
Burrseister,-Tigertt,  and  Overholt*  vere  assayed  by  this  method;  the 
results  are  shewn  in  Table  6.  -  ,  .  a.- 


vr."  msccssroH 


Oauas.e*>*>  ««« 


The  serological  tear  procedure  represents  «. 
antibodies  by  inhibition  of  .a  standardized  plague  antigen-antibody  pre- 
cipitation  in.  agar  gell  '  It  attains  this  sensitivity  without  the  eajploy-  ::- 
agnt  of  concentrated  reactants  that  are  used' in"  the  doable 'diffusion  -.;^ 

.  technique.  ‘ 


The  comparison  of ’.the, methods,  in. Tab  le  2  indicates  that -tee  mniPi-.u  ; 
j.ition  method  is  the  more  sensitive  assay ‘of ‘plague  antibodies  ^^llovever,^^; 
^.both.aethoda  ahowed  a  good  degree  of  reproducibility  of ‘titcar' on  thn^'j'ijy 
limited  duplicated  titrations,  of  serum.  '/The  difference  between- the- i- 
:  double  diffusion  method  shown  in  Table  2  and  the  usual  reported  doubi».'>/-'r. 
-"■diffusion  technique  /as  that  the  antigen  reactant.vas  a  dilution. (2.K83a)” 
of- the  antigen  aa  determined  by :  the  box  titration  of  Table  !-  In.  using  -J- 
~r  *- such  a  dilution  one  obtains  a  more ;  sensitive  diffusible  antigen . coneea-V-.v 
traticn  as  shewn  by  Bay  and  there- is  ;less  chance  for' noaspacific-smti-i’-J' 
body  reactants  'in  serum- samples  to  cause  a- false  positive  reaction.; 

.Table  2  demonstrated  further  that  the  agar-gel.,  precipitin-inhibition  .> 

'  method  is  able  to  detect- plague  antibodies  in  sera7 from  plague -vaccinated: 
individuals,  although  these  titers  are  evident  only  after' booster  injecy  ■£ 
-  _-tiona.-‘ When  the  plague- vaccine  was  administered  to  rabbits, :  it.  stimulate* 
formation  of  antibodies  that  were  detected  by  this  method  (Table  3);  this 
•-•further  substantiates  the  sensitivity  of  this,  method. 


TABLE  A  EPFECT  OF  PLAGUE  VACCINE  AND  THERAPY  ON  MONKEYS 
CHALLENGED  INIHAPERITONEALLY  WITH  £.  PESTIS 


VO  N  N 
vO  N  -  H  N 
h  -<  kn  in  n 


II,.- 1 


4J  *  ai  I 

A*iC  f 
o  •  ©  u  r* 

p4  o  JZ  CO 

04  — • 


o  •  «  4 

ff=OC 

.0-0  0  0-  NO  OOO 

coca 


«  .  -a 

C  a*  •  «  •  o  •  o  * 
jt  g-J*  5*^  2- 

'S'  ?51  S.'S.  I  ■£  I  "S.§ 


rf-irtwi-rf  v>  »r>  i,-"*  u“*  *rv 

,5  q  o  o  O  O  O  O  O  Q.  a  ;0»  •-  fi«  O  •—  O  ^  y 


\0  C4  <0  '  -  «0'  ”  -  •  •  O  ©  • 

n  ^  ^  «  C  c  c  a  c 

^  W  .-t  *■"<  — •  C  C  C  C-  C 


I  V  -  |  «  .  «  ;'-■  * 


*»4fe  f*»  O* 


<  3+  5 
5  ■•« 


O  M 


*4  1-  • 

u  *. 

«  c 

•  W  win- 

&  o  O 

^  lr  e 

#  5  > 

OOU  O  «4 
A  C.X  4J 

l«  «  o  * 

«  v  •)  e* 

00  *J  o  « 

<«» 


table  5.  acas-ctl  rasciprri’i-tssiBmcs  tiroas  or 

PSE-  AXD  ?CST -BOOSTER  SETA;  LVALUATIOl? 

OF  ALUH-C  GATED  PUCT2  VACCIHE 


Pre-Boo*c*r 

21-Day 

?pat-Boo»s«tr 

Serua  Coda 

Titer 

Titer 

Eee,  A. 

-a/ 

■  ItE 

Bel,  A. 

-  , 

1:32 

Boy,  W. 

-  /• 

1:16 

Dec,  J." 

*  ,  ‘ 

1:32  .  .-".V* 

•  ,  •«  •  ;**• 

/ 

Dr*,  Z. 

negative 

.  •/  * 

7  Eng,.  D.: 

'■ , .  .7  J*.  :» 

J.  '  rv: 

;  Goo,-  R. 

■v-.- 

: -1:1024 

^•i:32.y: 

Gro,  G. 

:  ";1':  16  -  • 

Bar,  C. 

1:16 

1:64  ” 

L*a," 

1: 16 

i:‘  tint?}' 

-  __  7  •;/; 

Hor,  E. 

*'  /*  /  - 

1:32  . 

P<*r,  R. 

•  1:4.,.' 

:1:64." 

v  /'V- 

j.tv.y 

~  Ran,  0. 

^  r  -rlXf 

'•  t  "  -• 

-v-V’^ 

1:  16  -v 

Negative 


14  : 


TA3 IZ  6.  AGAS-CEZ  PSTCI?mS-IUHISin05  TTTIrs  T’T  SElIAu 
S2&BH  SAMPLES  7SCM  A  CASS  07  VFZSXGSiC  7VXC2 


Serua  Specimen 

Date 

Day*  After 
Hospitalisation 

AG  PI  . 
Titer 

August  10  . 

-22 

A  .  . 

tegetive 

September  2 

2 

tegativa 

7 

7 

1:4 

9 

9 

1:32 

11 

11 

1:32 

14 

14 

•1:64 

18 

18  (discharged) 

V  1:64 

28 

.28 

1:64 

.30 

30 

1:16 

October  ’  2. 

32 

-a 

1:32 

rl2 

:•  42 

<).HS 

19 

,49 

;•  1:32 

.» 

November  3 

',.64 

'1:32 

•  • 

•j.. 

January  6 

128 

1:16 

:* 

May  :  16 
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'■  > 

•  *V; 

July  15 

318 

'  1:V ' 

...  -  '-  h.'.x  /' 

•..r,4V 

August  22 

356 
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— .  : 

'  *  ’* 

V.*. .  r^.V 

.  -:Xii  detersjping  theaifect  orvaccinatiou.  and' therapy-  in -monkey*  that>; 
Vera  Injected  "by  the  latraperitoneal  route  'with  virulent  P.' pcatia  flCable  4) 
the  reauita'ahex*  that  there  vaa- an -increase  in, plagua  antibodie* .■  dua-to-:^^ 
"vaccine  -a*  vell'aa  -frosr.the  live  injected  plagua  bacillus.  ..Ecvevar^only ,rL: 

one  semkey  in  Group  B  j  vhich  had  on  itiarna  vaccine  reap ons e ,  .  survived  the  • 
'  Intraperitonea  1  challenge  and  this  monkey  had 'the 'highest  titer  prior 'to’V.y'v 
■  challenge: 


Thesv  data  (Tablv  4)  Indicate  that  the  censured  antibody  citer  or  1:2 
through  1:16  was  overvae b-yd  by  Che  inoculated  plnguo  challenge  dose. 

The  vaccine  apparently  forestalled  death  in  that*  monkeys  in  ueaporicon 
with  the  pcstehslicnge  time  to  death  of  the  other  rnnkey  groups.  Alth:mgh 
those  Group  3  monkeys  took  longer  to  die.  Indicating  »cw  i-odificstion  of 
the  disease  due  to  the  vaccine,  streptomycin  therspy  when. given  early  in... 
the  disease  proved  better  than  either  the  vaccina  alone  or  vaccine  in' 
combination  with  streptomycin  therapy.  Table  4  further  indicates  that 
either  the  vaccine  dcea  not  confer  immunity  or- not. enough  vaccine' vaa 
glvea  to  protect  the  Donkeys  under  conditions  of  the  test. 


When  as  experimental  slum-adsorbed  plague  vaccina  was  administered 
as  a  booster  injection  (Table  5),  the  21 -day  poet-booster  titer  was 
significantly  higher  than  those  obtained  in  the  human  (Table  2)  cr 
rabbit  whole-cell  formalin-killed  vaccine  studies  (Table  3).  - 


Of  more  importance  is  the  attained  titer- response* ’of  a  human  laboratory- 
acquired  case  (l.L.P.)  of  plagua,  as  demonstrated  In  Table  6.  This  case  Is  = 
closely  analogous  Co  the  Group  A  monkey- experiment  of  Table  4,withthc\> 

•  exception  that  R.L.P.  had  a  booster 'injection  of  plague -vaccine  .(Cutter}  ' 

-  Juat  prior  to  his  sxposure.r^Both  R.I.P.  .and  the  Group-A  monkeys  received 
-.isasediste  therapy  upon  developing  a  higjh  temperature.  The  rsconaaandcd  yl 
'teat  procedure  adequately’  assayed  the  plague- antibody  eontart  of  _  serial!' 
serum  samples  In  this  human  ease  ssd  was  able  to  detect  a  rise  In  plague  * 
.titer  aff.ar  only  7  daya  oC  hospitalisation.  or  approximately -12 daysraftar 
the  exposure  to  the  plagua  bacillus. 


■  ■■'-..-A  Paateurella  paeudotubercu  ?sia.  strain  P3l/»,  prepared : rabbit  anti¬ 
serum  failed  to  inhibit  the  standardised  plague  antigen-antibody  precipi- 
..  tation  in  agar  gel.  r  This  indicated  that  no  cross  reaction  occurrcc 
between  this  pseudotuberculosis  antiserum  and  the  plague  antigen  used-*-;’ 
Via  this  serological  test  procedure -  Although  pseudotuberculosis  and 
;  P.  peat  Is  have  many  antigens  in  coaaon.thla  reaction  further .  supports  -r; 
r.the  findings  of.  Burrows' and  Bacon*  -  that  laboratory-’ strains  of  ?!  pseudo— V 
r tuberculosis  that  lack  the_V  and  U  ant l gens a  does'  etrain  PBl/->;diffac 
from  the  fully  virulent  P/peatls  strains . '  -  However,  additional 
«  negative  and  VW-positive  P;  pseudotnberculoals  antisera  should  be.!  assayed 
-  for  further  substantiation  of  - this  reaction. 


The  recommended  test  procedure  of  spar-gel:  precipitin  inhibition >-£=v 
i’aeasitivdly  essays  antibodies  against  the  plague  bacillus  .  in  vaccinated/ib 
--and  infected  human  and  animal  seruasanples. 


This  astbod  does  esc  tfjnire  the  use 'of  concentrated  reactants,  the 
addition  of  e  third  entity  rush  is  ■  tcsplesaeat ,  latex,  or  dye  particles, 
nor  the  r«e  of  an  indicator  syst«.a  sues  as  chicken,  goose,  or  sensitized 
sheep  red  blood  cells. 

The  test  nethod’s  sensitivity  is  attained  by  the  inhibition  of  a 
known  soluble  antigen  antibody  plague  precipitin  reaction  in  sgar-gel. 
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II.  ahtuct 

.  '  The  agar-gel  proeipitin-innioition  teciraiqua^ot  Say  and  Xsdall  can  be. used 
Co  detect  pLagua  antibodies  la  bunas  aud'aninal  sera  after  a  stria*  of  plago- 
eaccine  inoculation*  or  after  eacpoaurejta  Paataoralla  pe»tia~. 

Da tarm* nation  of  this  eir.i^u.raace^ng  concentrations  'of  th*,pl*gu»  antigen, 

'  and  antibody  reagent*,  aethod#  for  eostfiioii^' reagent a,'*nd  ,length,of .  incubation 
period*  are  discussed. 
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